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Foreword 



Buying Aircraft: Materiel Procurement for the Army Air Forces offers 
the reader a liberal education in military procurement. It examines in 
depth, and with judicious understanding, the following: procurement of 
aircraft; budgeting and budgetary changes; contracting; design changes; the 
nature and development of the aircraft industry; manufacturing technicpies, 
especially in the introduction of mass production into the aircraft industry, 
and problems in the use of automobile assembly plants for making aircraft; 
and the War Department’s relations with Congress and the Comptroller. 
Professor Holley recognizes the broad sweep and interrelationship of politi- 
cal, economic, legal, and military problems, and stresses the importance of 
organization within both government and industry. The volume focuses 
upon problems inherent in procurement, but does not concern itself with 
air or ground force doctrine. Its subject matter is the procurement, not 
the employment, of air power. Because Professor Holley’s volume offers 
concrete examples of problems involved in the design and purchase of 
complicated and expensive items of military equipment over a period of 
years, the experiences described should prolit the officer engaged in pro- 
curement of missiles and aircraft today as well as the student of logistics, 
and will add immeasurably to the thoughtful citizen’s understanding of 
national defense. 
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5 November 1962 



HAL C. PATTISON 
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Preface 



Readers have a right to expect something in the way of answers to two 
basic questions before they read further in this volume: What is it about 
and for whom is it written? Although these questions seem simple enough, 
neither of them can be adequately answered without considerable elabora- 
tion. 

This book is about procurement in the broadest sense of the word. To 
be sure, the mechanics of purchasing and contracting are considered at 
some length, but the term procurement is here used to embrace far more 
than is generally implied by the word itself. The chapters that follow 
attempt to present the problem of air materiel procurement as a whole: 
the computation of requirements, the evolution of internal organization, 
the relationship and accommodation of conflicts between executive and 
legislative agencies, the character and capabilities of the aircraft industry, 
and many other similar facets are presented as the vital context without 
which such topics as contract negotiation and facility expansion can 
scarcely be understood. 

Above all, the author wishes to make clear that he did not undertake 
this book as an exercise in fulsome praise. He may have leaned in the 
opposite direction, emphasizing unduly the failures while neglecting the 
successes. But if this kind of history is to be useful and meaningful, it 
cannot afford to devote its limited number of pages in adding to the paeans 
of praise already in print. If the nation is to escape or even minimize the 
blunders of the past, it cannot neglect to study its mistakes. 

If the author has been frugal with praise, he has been no less cautious 
in apportioning personal responsibility when discussing some of the more 
egregious failures that marked the procurement program. The search for 
scapegoats makes exciting journalism and can provide many a political foot- 
ball, but it misses the point. The really meaningful question to be asked 
of disaster is not “Who was to blame?” but “What were the problems?" 
Personal censure and recrimination are fruitless; to illuminate even a few 
of the problems encountered is to help the future avoid the pitfalls of 
the past. 

In the main, then, individuals are accorded their privacy— in success as 
well as in failure. The major exceptions to this rule are the leaders, both 
political and military, in the highest echelons. Of necessity, as they them- 
selves must recognize only too well, they forfeited their private lives when 
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they climbed into the realm of folk heroes— or villains— and became a part 
of the public domain. 

This book was not written for the procurement specialist. Nor was it 
written exclusively for the participants who helped shape many of the events 
described; for the most part these individuals have left the scene and a 
rising generation has taken their places. It is this new generation in par- 
ticular to which this book is addressed. The author has kept his sights 
consciously trained upon the ambitious young staff officer of tomorrow as 
well as the general reader. His aim is to provide the broadest possible 
synthesis of the problems of air arm procurement, giving a comprehensive 
or general view of the sort required by those who aspire to exercise com- 
mand as general officers. But the issues discussed here should have mean- 
ing for many more readers than those in the limited circle of air arm staff 
officers, regular and reservist, seeking advancement; the themes developed 
in this book should provide insights for officers in all the services. More- 
over, since military expenditures constitute a major portion of the na- 
tional budget, no student of public policy who would understand the impli- 
cations of this spending in the national economy can ignore the intricacies 
of air arm procurement. 

Because this book has been written primarily for a generation that did 
not experience the mobilization effort of the World War II years, the author 
has spelled out in considerable detail the peacetime background of both 
the air arm and the aircraft industry. Participants in the wartime procure- 
ment program may feel this belabors the obvious, but the author is con- 
vinced that the procurement story of the war era cannot be comprehended 
unless one is well aware of the assumptions and premises generally held at 
the time. And precisely because the attitudes were widely if not univer- 
sally shared, they were often unstated. What everyone takes for granted 
no one bothers to record. Unless this milieu can be recaptured, a subse- 
quent generation will misunderstand the events of the war years and be 
led to false conclusions regarding the lessons to be learned from them. 

For example, the attitude of the aircraft manufacturers toward plant 
expansions in 1940 is comprehensible only when seen against the events of 
the depression just preceding. Readers in the postwar world, who know 
the aircraft manufacturers only as industrial giants at the top of the national 
economy, can appreciate the procurement problems of World War II only 
when they are placed in the context of an industry ranking in fourteenth 
or fifteenth place among the nation’s economic groups. Or again, the deci- 
sions and plans of responsible air arm officials, particularly in the crucial 
prewar months from September 1939 to December 1941, can best be appre- 
ciated when seen in the context of their long relationship with Congress 
and the Comptroller General. 

One final caveat remains to be stated. This volume makes no claim of 
being a definitive account of the subject treated. While it is planned as an 
integral work, one to be read as an inclusive account of the procurement 
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story as a whole, the writer has sought to avoid needless duplication of the 
studies done by others in this field, notably R. Elberton Smith, The Army 
and Economic Mobilization , a volume in the official history series, 
UNITED STATES ARMY IN WORLD WAR II, and Alfred Goldberg’s 
chapters in W. F. Craven and J. L. Cate, THE ARMY AIR FORCES IN 
WORLD WAR II, Volume VI, Men and Planes. With the needs of officers 
preparing staff papers particularly in mind, the author has been at pains to 
insert numerous cross references to those and many other published sources 
bearing on the subjects discussed. The reader will also find, in addition to 
the usual documentation, a large number of citations leading to archival 
materials useful to those who wish further illustrative matter for staff 
studies. 

The author will be more than gratified if interested readers are suffi- 
ciently provoked to prove that his judgments and interpretations require 
revision at some points. If this volume stimulates further study and a 
continuing analysis of the problems of procurement, it will have served 
its purpose well. 

Whatever mistakes Buying Aircraft: Materiel Procurement for the Army 
Air Forces may contain, whether of fact or interpretation, responsibility 
rests firmly upon the author and not upon the literally hundreds of indi- 
viduals who shared in one way or another in the preparation of this 
volume. For their help, however, the author wishes to express his sincere 
appreciation. 

While the author is heavily indebted to the many writers of monographs 
and special studies cited repeatedly in the footnotes, he wishes to single out 
as particularly noteworthy the work done by R. R. Russel at Wright Field 
and J. P. Walsh in the Eastern Procurement District headquarters. 

The following individuals, all at one time or another associated with 
OCMH, read and criticized the entire manuscript: Dr. Kent Roberts 
Greenfield, Dr. Stetson Conn, Dr. John Miller, jr., Col. Seneca W, Foote, 
and Mr. R. Elberton Smith. If their strictures on early drafts were occa- 
sionally painful, the author is conscious that the net effect of their efforts 
has been highly constructive. Equally welcome were the evaluations of 
two outsiders, Mr. T. P. Wright, vice president of Cornell University, and 
General O. R. Cook, USAF, Retired, both of whom read drafts of the 
book and prepared elaborate critiques from no other motive than a life- 
long dedication to the problems of national defense. 

Among those who went far beyond the requirements of their official 
positions to facilitate the author’s research, the following merit particular 
attention: at Wright Field, Dr. Paul M. Davis and his staff in the Historical 
Office; at the Industrial College of the Armed Forces, Dr. Marlin S. 
Reichley and Miss Clara J. Widger with her library staff; at the National 
War College, George Stansfield; in the Office of the Chief of Military His- 
tory, Mr. Israel Wice and his staff, Dr. Robert W. Coakley, and Dr. 
Richard M. Leighton; at the Air Force Historical Division Liaison Office, 
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Dr. Alfred Goldberg; at the World War II Records Division, National 
Archives and Records Service, General Services Administration, all those 
anonymous people who repeatedly performed prodigies in locating obscure 
and elusive documents from the mounting millions stored there. And for 
assistance at virtually every turn over the several years during which this 
book was in preparation, the author wishes to extend his particular thanks 
to Mrs. Constance McL. Green, Miss Carol S. Piper, and Miss K. E. Brand. 

The heavy task of editing the manuscript fell upon Miss Mary Ann 
Bacon. If the author has bitterly complained that her blue pencil cut off 
all the colorful peaks in his prose, he cheerfully concedes that she has also 
managed to fill in most of his otherwise incomprehensible prose valleys. 
For this he is truly appreciative, as he is to Mrs. Marion P. Grimes, the assist- 
ant editor. Mrs. Norma Heacock Sherris arranged the photographs. 

Finally, the author wishes to acknowledge the patience, understanding, 
and help rendered by his wife, Janet Carlson Holley, throughout the years 
this volume was in preparation. 



Washington, D.C. 
5 November 1962 



IRVING BRINTON HOLLEY, JR. 
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BUYING AIRCRAFT: 
MATERIEL PROCUREMENT 
FOR THE ARMY AIR FORCES 




CHAPTER I 



Introduction 



The strength and structure of the 
Military Establishment of the United 
States are responsibilities of the Amer- 
ican public expressing its will through 
Congress. Since the Army is an operat- 
ing agency with but limited voice in the 
formation of national policy, it is incum- 
bent upon departmental officials to sub- 
mit accurate and meaningful reports to 
the public and its representatives if they 
are to provide an effective legislative 
basis for the maximum in national se- 
curity at the least cost. 1 Unfortunately 
the information necessary for sound leg- 
islation has not always been readily avail- 
able. 

If the American public, congressmen, 
editors, and the man in the street held a 
number of serious misconceptions about 
the Army’s air arm and its state of readi- 
ness on the eve of World War II, it may 
very well be that their erroneous im- 
pressions were derived from authorita- 
tive sources. General Malin Craig, the 
Chief of Staff, himself assured the people 
of the United States in his annual report 
of 1938 that Army planes were “equal, 



1 Those familiar with the preparation of annual 
reports within the Army might argue that no one 
should attach too much importance to such docu- 
ments, often prepared in haste and sometimes inac- 
curate. Nonetheless, that some officers recognized 

their potential importance is attested by the 1934 
annual report of Chief of Staff, General Douglas 

MacArthur, which is paraphrased above. 



if not superior,” to any in the world. 2 
Perhaps the aircraft were superior, but a 
curious congressman might have been 
forgiven had he asked on what founda- 
tion this assurance rested. The Chief of 
Staff claimed that the outstanding per- 
formance of Army aircraft was “convinc- 
ingly demonstrated” by the flight of six 
Army bombers on a record-breaking 
journey to Argentina. 3 The long-dis- 
tance flight, spectacular and significant 
as it may have been at the time, was not 
proof of tactically superior aircraft. 
Even though the Chief of Staff’s logic 
might be imperfect, the inquiring con- 
gressman might still conclude that all 
was well in the air arm— unless he read 
further in the official reports of the War 
Department for the year 1938. 

In commenting on the air arm dur- 
ing the fiscal year just past, the Assistant 
Secretary of War Louis A. Johnson dif- 
fered with his military colleague and 
sounded a warning. While the Army’s 
aircraft in 1937 had been, “in general, 
the best and most efficient in the world,” 
it now appeared that “our former tech- 
nical superiority” was “no longer clearly 
apparent.” The tone of assurance in the 
Chief of Staff’s boast of aircraft “unex- 
celled” by the military planes of any 



1 Annual Report of the Secretary of War, 1938, 

P- 34- 
* Ibid. 
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nation was not to be found in Johnson’s 
report: 

“Recent advances in other countries 
have equalled if not exceeded our efforts. 
We have known for some time that for- 
eign nations far surpassed us in the num- 
ber of military aircraft at their disposal 
but we also knew that we led the field 
technically. It now appears that our re- 
search and development programs must 
be accelerated if we are to regain our 
position of technical leadership.” 4 Fur- 
ther, current production programs as 
well as those contemplated for wartime, 
he flatly declared, fell far short of pro- 
viding even a minimum number of air- 
craft that "any realistic view of the prob- 
lem would show to be necessary.” 5 

If the Chief of Staff and the Assistant 
Secretary of War appeared to contradict 
each other, Secretary of War H. H. 
Woodring did little to clarify the pic- 
ture. Looking back five years, he re- 
called that the rest of the world was 
“setting a fast pace” in the development 
of air power, while the United States 
was "floundering along in the ruck.” 6 
By 1938 the Secretary of War felt free 
to report a “far more encouraging sit- 
uation.” 7 This was a cryptically vague 
and entirely relative characterization 

4 Ibid., p. 26. 

5 Ibid., pp. 26-27. 

6 Ibid., pp. 2-3. Compare this statement by Sec- 
retary of War Woodring with that on page 10 of 
Final Report of War Department Special Committee 
on Army Air Corps (Baker Board Report), 18 July 
1934 (see below, |Chapter II 1 )| , which found U.S. 
combat aircraft in 1934 “superior to those of any 
other country.” Jane’s All the World’s Aircraft (Lon- 
don: Sampson Low, Marston and Co., Ltd., 1935) 
whose caustic editor, C. G. Grey, was certainly never 
one to give an unduly favorable view of U.S. aviation, 
placed this country at least two years in advance of 
Europe in 1934. 

7 Ibid., pp. 2-3. 



that might have lent support either to 
the optimistic view held by the Chief of 
Staff or to the pessimistic one held by 
the Assistant Secretary of War. 

What, then, was the uninitiated citi- 
zen to believe? One official reassured 
him, another warned him of imminent 
danger, yet another left him undecided. 
An inquirer might indeed conclude that 
freedom of expression prevailed in the 
War Department. Useful and thought 
provoking as this diversity of ideas may 
have been within the Department, the 
contradictory reports published for pub- 
lic distribution indicated that Congress, 
the President, and the man in the street 
fvould have to seek further for the in- 
formation so indispensable to an in- 
formed and intelligent national policy 
on air power. This volume may make a 
contribution toward that quest. 

Did the United States have a superior 
air force on the eve of World War II? 
The question is now largely academic, 
but it may well be asked because it poses 
another, more useful question: exactly 
what constitutes a superior air force? 
Air power is something more than a 
collection of aircraft, the ground instal- 
lations necessary to keep them flying, 
and the trained men needed to maintain 
them in action. In addition, an air arm 
requires a body of doctrine, for doctrines 
regarding the strategic and tactical ap- 
plication of air power are as fundamen- 
tal as the bombers and fighters that exe- 
cute a wartime mission. Yet even to 
stop here would be to confine the defi- 
nition of an air force, by implication at 
least, to the limits so frequently encoun- 
tered in newspapers and newscasts. Al- 
most equally important, and less fre- 
quently mentioned in public debate, are 
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a host of other ingredients that contrib- 
ute to the sum total called air power. 
Among these are the productive capacity 
of the nation’s aircraft industry and its 
potential for expansion, the procedures 
and practices by which the necessary 
funds are secured from Congress, as well 
as the forms and methods governing the 
procurement of materiel. 

In short, although the continuing na- 
tional debate on air power policy gen- 
erally takes place in terms of the quest 
for quantitative and qualitative superi- 
ority, other factors essential to a superior 
air force cannot be slighted with im- 
punity. And in one way or another, the 
general subject of procurement is re- 
lated to all of them. It is no exaggera- 
tion to suggest that one cannot truly un- 



derstand the problem of air power with- 
out first coming to appreciate something 
of the enormous complexity of procure- 
ment. 

The pages that follow seek to illus- 
trate the almost infinite ramifications of 
the procurement process and its intimate 
relationship with virtually every other 
activity of an air force. In addition, the 
exposition should make it clear that the 
elements of air power are never static. 
Science probes further horizons, tech- 
nology advances, and novel weapons are 
perfected that require revised concep- 
tions for efficient use. To survive in the 
ultimate competition of war, an air force 
must continue to perfect its techniques 
of procurement no less than its doctrine 
and its weapons. 




CHAPTER II 



The Aircraft Industry on the Eve of 
World War II 



A Survey of the Industry 

A cross-section view of the nation’s air- 
craft enterprises on the eve of World War 
II reveals that the industry was in fact a 
complex of manufacturing enterprises, 
not all of which were primarily concerned 
with airplanes. While airplane manufac- 
turers as such constituted the aircraft in- 
dustry in the popular sense, in reality the 
term was far more inclusive, covering not 
only manufacturers of airframes but all 
those concerns producing engines, acces- 
sories, and component parts or subassem- 
blies. 

The designation aircraft industry thus 
actually embraced four rather distinct 
groups. First and best known were the 
airframe manufacturers. These firms de- 
signed new aircraft and produced them, 
sometimes fabricating nearly all of the 
items within their own manufacturing or- 
ganizations and sometimes merely assem- 
bling components and subassemblies 
made elsewhere. 

Engine manufacturers constituted a 
second group. During World War I, air- 
craft engine production was virtually en- 
feoffed to the automotive industry. On 
the eve of World War II this was no 
longer true. By then seven or eight man- 



ufacturers specialized in the produc- 
tion of engines . 1 Two of these firms— 
the Wright Aeronautical Corporation at 
Patterson, New Jersey, and the Pratt and 
Whitney Aircraft Division of the United 
Aircraft Corporation at East Hartford, 
Connecticut— dominated the field in 
terms of numbers produced, dollar vol- 
ume of busi ness, and u nits of horsepower 
delivered. \ Table r\ A third concern, 
the Lycoming Division of the Aviation 
Manufacturing Corporation at Williams- 
port, Pennsylvania, shared significantly 
in producing engines for trainers. 



1 House Subcommittee of Committee on Appro- 
priations, Hearings on Supplemental Military Estab- 
lishment Bill for 1940, May-June 1939, pages 
319-20, mentions the following engine manufac- 
turers: Allison Engineering Co., Indianapolis, Ind.; 
Continental Motors Corp., Detroit, Mich.; Jacobs 
Aircraft Engine Co., Pottstown, Pa.; Lycoming Divi- 
sion, Aviation Manufacturing Corp., Williamsport, 
Pa.; Ranger Engineering Corp., Farmingdale, Long 
Island, N. Y.; Pratt and Whitney Aircraft Division, 
United Aircraft Corp., East Hartford, Conn.; and 
Wright Aeronautical Corp., Patterson, N. J. To this 
group should be added: Aircooled Motors (Frank- 
lin), Kinner Airplane and Motor Co., and Menasco 
Manufacturing Co., all producing engines in a class 
below 260 horsepower. Of the firms listed above, 
Allison, Pratt and Whitney, and Wright Aeronautical 
produced engines with horsepower ratings above 
1000. For a contemporary survey of the engine in- 
dustry, see Aviation, February 1939, pages 55ft. 
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Table I— Production of Aircraft Engines 



Manufacturer 


1929 


1934 


1936 


Number 


Percent of 
Total 


Number 


Percent of 
Total 


Number 


Percent of 
Total 


Curtiss-Wright 


2, 148 


29 


1, 125 


41 


1,404 


33 


Pratt and Whitney 


2,010 


27 


859 


31 


1,300 


31 


Other firms 


3,220 


44 


752 


28 


1, 533 


36 



Source: W. B. Harding, The A motion Industry, pp. 25-26. 

Subcontractors constituted a third 
group within the aircraft industry. Of 
vital significance in wartime, subcontrac- 
tors in peacetime were not only fewer but 
not so well recognized as a definite group 
with distinctive characteristics . 2 There 
were very few entirely vertical corpora- 
tions in the aircraft industry producing 
airframes, engines, and all major compo- 
nents, but most airplane manufacturers 
did not rely heavily upon subcontractors 
for components and subassemblies. Fac- 
tors such as the absence of manufacturers 
willing to accept subcontracts, the limited 
number of units in production runs, the 
need for close tolerances in precision 
work, and the necessity for a high order 
of production co-ordination in an area of 
frequent and rapid design change, as well 
as the desire of the airframe manufac- 
turers to find employment for idle sec- 
tions of their own production forces, all 
contributed to the peacetime practice of 
minimizing subcontract work. Even such 
a relatively large-scale manufacturer as 
the Boeing Aircraft Corporation fabri- 
cated all dies for presses, hammers, and 
drawbenches in Boeing shops . 3 When 
the emergency arrived and it proved ad- 



2 For the role of subcontractors in wartime, see 
below , |pp. 401-iQ-l 

3 Aerodigest (January 1936), pp. 26-29. 



vantageous to depend upon an increasing 
number of subcontractors, the lack of 
widespread peacetime use of subcontrac- 
tors made wartime expansion in the field 
difficult. However, even though sub- 
contractors were few in number during 
the prewar years, they did constitute a 
distinct part of the aircraft industry. 

Vendors or suppliers were the fourth 
and last group of the aircraft industry. 
While subcontractors fabricated parts 
and assemblies to order by special con- 
tract with an airframe or engine manu- 
facturer, vendors supplied ready-made 
items off the shelf. Such standard and 
semistandard miscellaneous items as 
wheels, pulleys, rivets, instruments, con- 
trol cables, turn buckles, and the like 
made up the vendor’s stock in trade. 
Some vendors, such as the Sperry Corpo- 
ration, specialized in the field of instru- 
ments and controls; others concentrated 
on difficult-to-manufacture items such as 
exhaust stacks and collector rings or oleo 
strut shock absorbers . 4 Among the vendors , 

1 William Barclay Harding, The Aviation Industry 
(New York: C. D. Barney and Co., 1937), pages 30-31, 
lists the vendors doing a major portion of their busi- 
ness in aviation during 1937 as follows: Air Asso- 
ciates, Aero Supply, Breeze Manufacturing Co., Brew- 
ster Aeronautical Corp., Cleveland Pneumatic Tool 
Co., Irving Airchute, and Sperry Corp. Propeller 
manufacturers might be listed with this group except 
that the most important happen also to be aircraft 
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one will serve as a representative exam- 
ple. Air Associates, Incorporated, com- 
bined manufacturing with a mail order 
house and general store business in air- 
craft parts. With one store in New York, 
one in Chicago, and a third on the west 
coast, Air Associates could supply such 
standardized items of aircraft hardware 
as fuel strainers, high pressure hydraulic 
pumps, relief valves, safety belts, land- 
ing wheels, and nuts, bolts, and screws for 
immediate delivery. Catalogues distrib- 
uted to 20,000 buyers in a world market 
attested the scale of the firm’s operations. 5 
Vendors, whether supplying one complex 
specialty item such as autopilots or ten 
thousand minor hardware items from 
rivets to landing wheels, composed a sep- 
arate and important segment of the air- 
craft industrial world. 

While the four separate groups— air- 
frame manufacturers, engine manufac- 
turers, subcontractors, and vendors— did 
exist as identifiable entities, not every 
concern can be neatly tagged as belong- 
ing to one or another. Vertical organiza- 
tions such as the Curtiss-Wright Corpo- 
ration cut sharply across the groups, 
producing engines, airframes, and many 
component parts within a single manage- 
rial domain. Some vendors did subcon- 
tract work in addition to selling items 
from stock by catalogue. Moreover, as if 
to foreshadow a practice that was to be- 
come a problem during World War II, 

or engine manufacturers. Three important propeller 
manufacturers were Hamilton-Standard (a United 
Aircraft Corp. subsidiary), Curtiss, and Lycoming. 
Bendix Aviation Corp. was a leading vendor in the 
years immediately before the war, but only about a 
quarter of its total business lay in the aviation field; 
therefore, along with RCA, which supplied radio 
components, it cannot be clearly designated as an 
integral component of the aircraft industry. 

5 Aerodigest (January 1932), pp. 36fT. 



there were occasions when two airframe 
manufacturers did subcontract work for 
each other, thus becoming prime con- 
trators and subcontractors at the same 
time. 

That the business of aircraft produc- 
tion was never an integrated enterprise 
and never became a single, harmonious, 
smoothly functioning group working en- 
tirely within the team rules of a trade or- 
ganization is perhaps best reflected in the 
experience of the industry with the Na- 
tional Recovery Administration (NR A) 
in the early thirties. The various com- 
ponent portions of the industry had such 
difficulty in finding common ground for 
agreement that promulgation of an ac- 
ceptable code proved impossible. When 
the Supreme Court toppled the whole 
NRA structure in 1935, the aircraft in- 
dustry was still without a code. 6 

Although the aircraft industry was 
thus in reality a complex of several in- 
dustries, the airframe manufacturers defi- 
nitely held the center of the stage. As 
design initiators and as synthesizers of the 
contributions from all the other groups 
in the industry, the airframe manufactur- 
ers necessarily require more attention 
and closer study of who they were, where 
they were located, and what their pecu- 
liar problems were on the eve of the war. 

Membership in the Aeronautical 
Chamber of Commerce during 1938 
amounted to some 86 manufacturers. 
This included 8 engine firms, 34 airframe 
firms, and 44 accessory firms. Of the air- 
frame firms, more than half built only 
small, low-powered civilian airplanes; 14 
handled both civilian and military types; 

0 L. W. Rogers, “Functions of the Aeronautical 
Chamber of Commerce,” Journal of Air Law (Octo- 
ber 1935). 




